Virus replication kinetics and pathogenesis of infection with H7N9 influenza virus in isogenic guinea pigs upon intratracheal inoculation.
Since 2013, avian influenza viruses of subtype H7N9 have been transmitted from poultry to humans in China and caused severe disease. Concerns persist over the pandemic potential of this virus and further understanding of immunity and transmission is required. The isogenic guinea pig model uniquely would allow for investigation into both. Eighteen female isogenic guinea pigs 12-16 weeks were inoculated intratracheally with either A/H7N9 virus (n=12) or PBS (n=6) and sacrificed on days 2 and 7 post-inoculation. Nasal and pharyngeal swabs were taken daily to assess viral replication kinetics and necropsies were performed to study pathogenesis. All animals showed peak virus titers in nasal secretions at day 2 post-inoculation and by day 7 post-inoculation infectious virus titers had decreased to just above detectable levels. At day 2, high virus titers were found in nasal turbinates and lungs and moderate titers in trachea and cerebrum. At day 7, infectious virus was detected in the nasal turbinates only. Histology showed moderate to severe inflammation in the entire respiratory tract and immunohistochemistry (IHC) demonstrated large numbers of viral antigen positive cells in the nasal epithelium at day 2 and fewer at day 7 post-inoculation. A moderate number of IHC positive cells was observed in the bronchi(oli) and alveoli at day 2 only. This study indicates that isogenic guinea pigs are a promising model to further study immunity to and transmission of H7N9 influenza virus.